The Automated Geospatial Watershed Assessment Tool

Assessing the Impact of a Constructed Dry Ponds on Storm Runoff

Introduction | In this exercise you will use the Add Storage tool to include constructed ponds along
the main stem and tributaries of the urbanized watershed

Goal To familiarize yourself with AGWA to analyze the impact of a common BMP in an
urban setting within the South Platte River Basin.

Assignment | Use KINEROS2 to assess the relative impact of constructed ponds in an urban setting.

An Introduction to Dry Ponds and Urbanization in the South Platte River

Basin

Changes in land-use and land cover can have tremendous impacts on water quality and quantity.
Urbanization is a class of land cover and land-use change that increases the amount of impervious
surface thus increasing the amount of storm runoff. Where large areas of land have been developed,
high volumes of runoff carrying sediment and pollutants can contribute to localized water quality
impairments and runoff pulses (Strange et al. 1999). Detention storage or dry ponds can be constructed
to mitigate the impacts of urbanization with the main purpose to store the excess storm runoff and
discharge it at rates similar to the pre-developed watershed (Denver UDFCD).

While the primary purpose of dry detention ponds is to store and slow storm runoff, other benefits
occur in the form of resource protection. When these ponds are in place, benefits include channel
protection, ground water recharge and pollutant removal (U.S. EPA) which protect water resources for
both human and natural use. Dry detention ponds can be constructed to mitigate the impacts of
urbanization but are also used in other landscapes to achieve the same benefits and protections.

Ponds in different regions may have different design specifications and different maintenance
requirements based on the amount of runoff and the purpose of its construction. For the purpose of this
tutorial, a few generic dry ponds will be placed along the streams of a small, developed watershed near
Denver, Colorado. These are hypothetical ponds used to demonstrate the functionality of AGWA and
KINEROS2 to model pond discharge and storage.
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Figure 1. Map of pond locations within the study watershed.

This exercise examines the effects of detention storage on runoff in a small, developed watershed. The
watershed contains a variety of developed lands, including sports parks, golf courses, housing
developments, and a regional airport. In order to demonstrate the localized effect of detention storage
on the water balance, the small watershed will be modeled using KINEROS2 (Figure 1).

Getting Started

Start ArcMap with a new empty map. Save the empty map document as tutorial_Ponds in the
C:\AGWA\workspace\tutorial_Ponds\ folder (the workspace location will need to be created by clicking
on the Make New Folder button in the window that opens).

TIP Always use a meaningful name to help identify the map document. Map documents can be saved
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anywhere, but for project organization and to help navigate to the project workspace via the ArcCatalog
window in ArcMap, we suggest saving the map document in the workspace location.

5! AGWA Preferences — X
AGWA Home Directory” [craGwan =
AGWA Temporary Files Directory™ |C:"-AG‘.‘\|'A"-temp"-. | =
AGWA Tools - ] _ i _ =
Default Workspace location |C:'-AG‘.‘\l'A'-.workspace'-1ut0ria|_P0nds|
“Raguired OK Cancel Help

If the AGWA Toolbar is not visible, turn it on by selecting Customize -> Toolbars > AGWA Toolbar on the
ArcMap Main Menu bar. Once the map document is opened and saved, set the Home, Temp, and

Default Workspace directories by selecting AGWA Tools -> Other Options> AGWA Preferences on the
AGWA Toolbar.

e Home: C:\AGWA\

e Temp: C:\AGWA\temp\

e Default Workspace: C:\AGWA\workspace\tutorial_Ponds
The default workspace location will need to be created by clicking on the Make New Folder
button in the window that opens if you did not create it when saving the map document earlier.

The Home directory contains all of the look-up tables, datafiles, models, and documentation required
for AGWA to run. If this is set improperly or you are missing any files, you will be presented with a
warning that lists the missing directories or files that AGWA requires.

The Temp directory is where some temporary files created by AGWA will be placed. You may want
to routinely delete files and directories in the Temp directory if you need to free up space or are
interested in identifying the temporary files associated with your next AGWA use.

The Default Workspace directory is where delineation geodatabases will be stored by default. This
can be a helpful timesaver during the navigation process if you have a deeply nested directory
structure where you store AGWA outputs.

GIS Data

Before adding data to the map, connections to drives and folders where your data is stored must be
established if they have not been already. To establish folder connections if they don’t already exist,
click on the Add Data button [*-|below the menu bar at the top of the screen. In the Add Data form
that opens, click the Connect To Folder button and select Local Disk (C:).
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Once the folder connection is established, navigate to the C:\AGWA\gisdata\tutorial_BMPs\ folder and
add the following datasets and layers:

e \demfill
e _\fa
e _\fd

e .\nlcd2011

e .\ponds.shp

e _.\outlet.shp

e .\dsgnstrm.dbf— Precipitation inputs for KINEROS2

You will also need to add the following files from the C:\AGWA\datafiles\ folder by again clicking on the
Add Data button:

e .\lc_luts\mrlc2001_lut.dbf — MRLC look-up table for 2001 and 2006 NLCD land cover

To avoid the Data Frame from being set to the wrong coordinate system, the soils data will need to be
added in a separate step. If the dataset below was added in the above step, please double-check that
the Data Frame Coordinate System is set to UTM Zone13N. Navigate to
C:\AGWA\gisdata\tutorial_BMPs\ folder by again clicking on the Add Data button:

e .\soilmu_a_aoi.shp

To better visualize the different land cover types and associate the pixels with their classification, load a
legend into the nlcd2011 dataset. To do this, right click the layer name of the nlcd2011 dataset in the
Table of Contents and select Properties from the context menu that appears. Select the Symbology tab
from the form that opens. In the Show box on the left side of the form, select Unique Values and click

the button on the right. Click the file browser button, navigate to and select
C:\AGWA\datafiles\renderers\nlcd2001.lyr and click on Add, and click OK to apply the symbology and
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exit the Import Symbology form. Click on Apply in the Layer Properties form and then on OK to exit this
form.
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Part 1: Modeling Runoff Using KINEROS2

In Part 1, you will evaluate the water balance in a small, urban watershed in the South Platte River Basin
using KINEROS2 in AGWA. Watershed delineation, discretization, and parameterization will be covered,
along with precipitation inputs, model execution, and results visualization.

Step 1: Delineating the watershed
Delineating creates a feature class that represents all the area draining to a user-specified outlet.

1. Perform the watershed delineation by selecting AGWA Tools > Delineation Options > Delineate
Watershed.

5! Delineator - X

Output Location Outlet Identification

\Workspace: |Vworkspace'tutorial_Ponds' | (= UserDefined = Point Theme

Select a watershed outlet from a point

Geodatat :|d1 feature class.
Input Rasters outlet ~
DEM  FD FA Stream Network
A Flow Accumulation (FA) raster X [512023.85
represents the accumulation of runcff for a Y-

DEM. Click Create if it does not exist. 43125080

Delineate Help Close

fa ~ | | Create

Ready
1.1. Output Location box
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1.1.1. Workspace textbox: navigate to and select/create C:\AGWA\workspace\tutorial_Ponds
DESCRIPTION The workspace specified is the location on your hard drive where the
delineated watershed is stored as a feature class in a geodatabase.
1.1.2. Geodatabase textbox: enter d1
NOTE You will be required to change the name of the geodatabase if a geodatabase with
the same name exists in the selected workspace.
1.2. Input Rasters box
1.2.1. DEM tab: select demfill (do not click Fill)
1.2.2. FD tab: select fd (do not click Create)
1.2.3. FA tab: select fa (do not click Create)
1.2.4. Stream Network tab: do nothing
1.3. Outlet Identification box
1.3.1. Point Theme tab
1.3.1.1. Outlets theme: select outlet.
1.3.1.2. Click the Select Feature button [§and click and drag to draw a rectangle around the
point.
1.4. Click Delineate.
1.5. Save the map document and continue to the next step.
At this point, AGWA has delineated the watershed which generates a geodatabase named d1. Inside the
geodatabase, a feature class, also named d1, that represents the delineated watershed has been
created and the selected outlet point, whether user-defined or selected from an existing point theme,
will be copied into a separate feature class named d1_point. The discretization created next will also be
stored in the geodatabase.
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Step 2: Discretizing or subdividing the watershed
Discretizing breaks up the delineated watershed into model specific elements and creates a stream
feature class that drains the elements.

2. Perform the watershed discretization by selecting AGWA Tools > Discretization Options > Discretize
Watershed.
2.1. Delineation: select d1\d1
2.2. Model: select KINEROS
2.3. Stream Definition Methodology box: Select Threshold-Based
2.3.1. Threshold-based box: Select CSA (acres)
2.3.2. Threshold: enter 100.00
2.3.3. Percent Total Watershed: do nothing (Note: this value will change when we change the
CSA)
2.4. Internal Pour Points Methodology box: select Default
2.5. Discretization Name: enter d1k1
2.6. Click Discretize.
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2.7. Save the map document and continue to the next step.

o5 Discretizer — O *
Delineation:
d1id1 ~
Delineation Info: v
Model:
KINEROS ~

Stream Defintion Methodology:
Threshold-based ~
Threshold-based:
CSA (acres) ~

Threshold:
100.00 =

Percent Total Watershed:
353

[] Enforce CSA

Intemal Pour Points Methodology:
Default ~

Discretization Name:

[d1k1]

Ready

Discretizing breaks up the delineation/watershed into model specific elements and creates a stream
feature class that drains the elements. The CSA, or Contributing/Channel Source Area, is a threshold
value which defines first order channel initiation, or the upland area required for channelized flow to
begin. Smaller CSA values result in a more complex watershed, and larger CSA values result in a less
complex watershed. The default CSA in AGWA is set to 2.5% of the total watershed area. The
discretization process created a planes layer with the name planes_d1k1 and a streams layer named
streams_d1k1. In AGWA, discretizations are referred to with their geodatabase name as a prefix
followed by the discretization name given in the Discretizer form, e.g. d1\d1k1.
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Step 3: Parameterizing the watershed elements for KINEROS2

Parameterizing defines model input parameters based on topographic, land cover, and soils properties.

Model input parameters represent the physical properties of the watershed and are used to write the

model input files.

3. Perform the element, land cover, and soils parameterization of the watershed by selecting AGWA

Tools > Parameterization Options > Parameterize.
3.1. Input box
3.1.1. Discretization: select d1\d1k1
3.1.2. Parameterization Name: enter 2011
3.2. Elements box
3.2.1. Parameterization: select Create new parameterization
3.2.2. Click Select Options. The Element Parameterizer form opens.
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o5 Element Parameterizer — X

Discretization  |d1%d1k1
Slope Options

Uniform ~

Flow Length Options

Geometric Abstraction ~
5! Parameterizer — O * Hydraulic Geometry Options
Default ~ | | View Map
Input
Discretization: dvd1k1 v Relationship Name | Default
Parameterization Mame: [ 2011 Channe!
Channel Depth (m)
Elements -
- Edit
Parameterization: Create new parameterization hd
Channel Type
Select Options | (D) Default »
Land Cover and Soils
Parameterization: b Hydraulic 210 =
';C-I’:L.Ctl‘;lt‘,'
gt Impervious Sand
Foughness 0.0350 =
(m)
Concrete
Armoring Doooo =
0 1
Channel Description | Default
Edit
Help Close :
Continue Help Close
Ready ...

3.3. Inthe Element Parameterizer form
3.3.1. Slope Options: select Uniform
3.3.2. Flow Length Options: select Geometric Abstraction
3.3.3. Hydraulic Geometry Options: select Default
3.3.4. Channel Type: select Default
3.3.5. Click Continue. You will be returned to the Parameterizer form to create the Land Cover
and Soils parameterization.
3.4. Back in the Land Cover and Soils box of the Parameterizer form
3.4.1. Parameterization: select Create new parameterization
3.4.2. Click Select Options. The Land Cover and Soils form opens.
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5! Parameterizer = O X =l Land Cover and Soils - X
Input Discretization  |d1'd1k1
Discretization: d1vd k1 w Land Cover Spils  Disturbance (optional)
Parameterization Mame: | 2011 Land cover grid: | nled2011 >
Look-up teble: | mic2001_ut v =
Elements
Parameterization: Create new parameterization hd Help Close
Select Options | o
Land Cover and Soils
Parameterization: Create new parameterization ~
Select options | i)
! Land Cover and Soils — X
- Element parameterization options recorded successfully Discretization  |d1d1k1
Land Cover Soils  Disturbance (optional)
Soils layer: soilmu_a_aoi b
Soils databaze: P_1?—33—32\30ildb_US_2ﬂD3[mdb| =
Help Close
Continue Help Close
Ready ...

3.5. Inthe Land Cover and Soils form
3.5.1. Land Cover tab
3.5.1.1. Land cover grid: select nlcd2011
3.5.1.2. Look-up table: select mrlc2001_lut
3.5.2. Soils tab
3.5.2.1. Soils layer: select soilmu_a_aoi
3.5.2.2. Soils database: navigate to and select
C:\AGWA\gisdata\tutorial_BMPs\wss_aoi_2014-07-10_17-33-
32\soildb_US_2003.mdb
3.5.3. Click Continue. You will be returned to the Parameterizer form where the Process button
will now be enabled.
3.6. Inthe Parameterizer form, click Process.
In the last step, parameterization look-up tables for the overland flow elements and stream elements

have been created to store the model input parameters representing the physical properties of the
watershed.
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Step 4: Adding storage to represent hypothetical detention ponds
4. Add the KINEROS2 ponds to the parameterization by selecting AGWA Tools > Parameterization

Options > Add Storage.

o5 Storage - O

Discretization

Configuration Name

d1hd1k1 ~

|p0nds|

Storage Definition

Select from existing storage feature class
Storage Feature Class

ponds

Snapping Distance (m)

0.0

Storage Configuration
Discretization Storage  Storage Storage FEIEE
Node 1D (elln} Element ID Filename
-
5| | [
Reset Close

Ready to populate table

4.1. Discretization: select d1\d1k1
4.2. Configuration Name: enter ponds

4.3. Storage Definition: Select from existing storage feature class

4.4. Storage Feature Class: select ponds

4.5. Snapping Distance (m): leave at 0.0 (these ponds have already been moved to align with the

discretization nodes)

4.6. Click the Select Features tool and drag a box around the four points in the ponds shapefile

4.7. Click Populate.

4.8. The directory is not correct and needs to be corrected — navigate to AGWA not AGWA2

4.9. Click Save.
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4.10. Click Close.

sl Storage - O *

Discretization
d1'd1k1 v

Configuration Name

Erter storage configuration name

Storage Definition

Select from existing storage feature class ~
Storage Feature Class
ponds w
ing Distance (m)
0.0
Storage Configuration
Dispj:retization Storage  Storage Storage Filename ~ FrIiEE
ode 1D OID  Hement ID
Clear
5 0 ] CAAGWA gisdata“tutorial_BMPs'\pond_0 bt
2 1 15 CAAGWA gisdata“tutorial_BMPs'pond_1bd %ﬂﬁt{i]
3 2 25 CAAGWA gisdata'tutoral_BMPs'\pond_2 bd @ =
Reset Close

The added ponds represent hypothetical detention ponds that will serve the purpose of slowing the flow
storm runoff and reducing the peak discharge downstream. Pond properties that are important for
KINEROS2 are volume, surface area and discharge for different stages. Hydraulic conductivity and
storage prior to the storm will also impact how quickly the pond begins to discharge flow and how much
stored water infiltrates through the bottom. Examples of pond files used above can be found at the
storage filename location for each pond.

To model ponds in your watershed, it is helpful if there is high resolution topographic data and/or
design specifications for the region, state or county in which the ponds are built.

Step 5: Preparing rainfall files
5. Write the KINEROS2 precipitation file for the watershed by selecting AGWA Tools > Precipitation
Options > Write KINEROS Precipitation.
5.1. KINEROS Precipitation form
5.1.1. Select discretization: d1/d1k1
5.1.2. Storm Source box: select Database
5.1.3. Database box: select dsgnstrm
5.1.4. Location: EPA BMP SouthPlatte
5.1.5. Frequency (yrs): 10
5.1.6. Duration (hrs): 1
5.1.7. Time step duration (minutes): 5
5.1.8. Storm/hyetograph shape: SCS Type I
5.1.9. Initial soil moisture: 0.2
5.1.10. Storm Location: select Apply to entire watershed
13
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5.1.11. Filename: 10yrlhr
5.1.12. Click Write.

sl KINEROS Precipitation
Discretization:
divdikl
Storm Source:
Database
Database:

dsgnstrm
Location:

EPA BMP SouthPlatte
Frequency (years):
10
Dwration (hours):

1

Time step duration (minutes):

[5

Storm/hyetograph shape:

Initial soil moisture:

y
0.14

Storm location:
Apply to entire watershed
Filename:

SCS Type I ~

View Map

020 |

093

[10yr1he]

wirite Help

Close

5.1.13. AGWA KINEROS Precipitation window: Click Yes

Step 6 & 7: Writing KINEROS2 input files

6. Write the KINEROS2 simulation input files for the watershed without the ponds by selecting AGWA

Tools > Simulation Options > KINEROS Options > Write KINEROS Input Files.

a5 KINEROS Simulation Information — ]

Basic Info  Optional Muttipliers
Select the discretization:
dihdikl

Select the parameterization:
201

Select the precipitation file:
CAAGW A workspace™tutorial_Ponds'd 1%d 1k 1 precip10yr Thr pre -
Select the multiplier file;

Select the storage:

Select a name for the simulation:

*

<

¥

¥

[2011_10yr1hd

wirite Help Close

6.1. Basic Info tab:
6.1.1. Select the discretization: select d1\d1k1
6.1.2. Select the parameterization: select 2011

6.1.3. Select the precipitation file: select 10yrlhr

6.1.4. Select the storage: do not select anything (leave blank)
6.1.5. Select the multiplier file: do not select anything (leave blank)
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6.1.6. Select a name for the simulation:enter 2011_10yrlhr
6.1.7. Click Write.
7. Repeat Step 6 but this time write the simulation input files for the watershed with the ponds. Select
AGWA Tools > Simulation Options > KINEROS Options > Write KINEROS Input Files.

o5 KINEROS Simulation Information — O *

Basic Info  Optional Muttipliers
Select the discretization:

dihdikl ~
Select the parameterization:
2011 ~
Select the precipitation file:
CAAGWANworkspace tutorial_Pondsd1'd 1k 1\precip’10yr1hrpre v &
Select the multiplier file:

v |
Select the storage:
ponds w
Select a name for the simulation:
[2011_10yrThr_ponds

‘wirite Help Close

7.1. Select the discretization: select d1\d1k1

7.2. Select the parameterization: select 2011

7.3. Select the precipitation file: select 10yrihr

7.4. Select the storage: select ponds

7.5. Select the multiplier file: do not select anything (leave blank)
7.6. Select a name for the simulation: enter 2011_10yr1hr_ponds
7.7. Click Write.

Step 8 & 9: Executing the KINEROS2 model
8. Run the KINEROS2 model for the d1\d1k1 watershed by selecting AGWA Tools > Simulation Options
> KINEROS Options > Execute KINEROS Model.

o) Run KINEROS — X

Select the discretization: d\d k1 ¥

Select the simulation: PR h ¥
Run Help Close

8.1. Select the discretization: select d1\d1k1

8.2. Select the simulation: select 2011_10yr1hr

8.3. Click Run. The command window will stay open so that successful completion can be verified.
Press any key to continue.
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9. Repeat Step 8 but this time execute the other simulation. Select AGWA Tools > Simulation Options
> KINEROS Options > Execute KINEROS Model.

sl Run KINEROS — X

Select the discretization: AL ¥

Select the simulation: AN (L e ¥
Run Help Close

9.1. Select the discretization: select d1\d1k1

9.2. Select the simulation: select 2011_10yrlhr_ponds

9.3. Click Run. The command window will stay open so that successful completion can be verified.
Press any key to continue.

9.4. Click the Close button to close the Run KINEROS form and continue to the next step.

Steps 10 & 11: Comparing Results with and without wetlands
In Step 10, the results from both watershed representations, with and without the constructed
wetlands, will be imported into AGWA. These results will then be differenced to visualize how the

wetland impacts the hydrology of the watershed.

10. Import the results from the two simulations by selecting AGWA Tools > View Results > View

KINEROS Results.

10.1. Discretization: select d1\d1k1

10.2. Simulation tab:

10.2.1. Check boxes for 2011_10yrihr and 2011_10yrihr_ponds

10.2.2. Click Import/Update

ot AGWA Results
Discretization | d1'd1k1

Simulation(s)

e

Select the simulation(s) you would like to
import or update.

Create Difference

iew Results (Map)

Export Tabular Results

O oo
) @Ot ponds

iew Results (Hydrograph)

Import/Update

Simulations imported, up to date.

Qutput files newer than imported results.
UPDATE (Recommended)
Input files have been updated since last
import. RE-RUN SIMULATION THEN
IMPORT RESULTS {Recommended)

Results imported under older version of

AGWA. UPDATE (Required)

Close

10.3. Create Difference tab

10.3.1. Base Simulation: select 2011_10yrlhr
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10.3.2. Alternative Simulation: select 2011_10yr1lhr_pnds

10.3.3. Change Type: select Percent

10.3.4. New Name: enter 2011_10yr1hr-2011_10yrlhr_ponds_pct

us) AGWA Results
Discretization | d1'd1k1

Simulation(s)

Create Difference

iew Results (Map)
iew Results (Hydrograph)

Export Tabular Results

- [} X

Create relative or absolute difference
between two simulations.

Base

Simulation | 2011_10yrThr ~
Alternative

Simulation | 2011_10yrThr_ponds
Change Type

Percert W
Equation:
|{2m1_1ﬂyr1hrjonds - 2ﬂ11_1ﬂyr1h||
New Name

[11_10yr1hr-2011_10yr1hr_ponds_pcf|

Create

Close
10.3.5. Click Create
10.4. View the differenced results.
sl AGWA Results - [} x

Discretization | d1'd1k1

Simulation(s)

View Resulis (Map)

Create Difference

~
Select a simulation to viewed in ArcMap.

Simulation

2011_10yr1hr-2011_10yrThr_pon
Units

iew Results (Hydrograph)

Export Tabular Results

English ~
Output
Peak Flow ft"3/5) ~
View
Close

10.4.1. View Results (Map) tab

10.4.1.1.  Simulation: select 2011_10yr1hr-2011_10yrlhr_div_perc
10.4.1.2.  Units: select English (Note: since you are viewing percent difference, unit

selection is arbitrary)

10.4.1.3.  Output: select Peak Flow(ft"3/s)

www.tucson.ars.ag.gov/agwa

www.epa.gov/water-research/automated-geospatial-watershed-assessment-agwa-tool-hydrologic-modeling-and-watershed

17



10.4.1.4. Click View.
The differences results should appear similar to the figure below. Changes will be present downstream
of the ponds which have been included in the figure below

Q tuterial_Ponds.mxd - ArcMap — O *
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
ODRES B x|o o~ |&b- 151217 v FEB 2 edior 2 i sreams alk =% 30 Analyst~ 2
- | Table O Contents 7 x : ~ [
o AGE|E
Q B8 d o
gﬂ] B = layers G -
= ponds %
° =
e = streamns_d1k1 =
aAE o
e Peak Flow (ft*3/5) =
it -41.81 - -41.81 L= |
4 -41.81 - -25.28 =
-25.28 - -19.21 S
-18.21 - -18.11 g
R - -18.11--4.30 B
=430 - 0.00 ’ﬁ
Q
k =
o
[
(] -
SRR planes_diki &
Peak Flow (ft*3/s) E:
[10.00 - 0.00 =
o =
H a
L]
@
2
=
B
=
w =] noedes_d1kl 2
. i
=] dl 9]
o
O a
outlet a
O soilmu_a_aoi %
O facg v |@
Efégm vilEla| & n > 3
Drawing = K () %5/ [+ A ~ /< |[[0) Anal vin VB 1 UlA-D-2 FinmDRODBRISEE &S [
511075.102 4381587.77 Meters

10.5. View and compare hydrographs for two simulations
10.5.1. View Results (Hydrograph) tab
10.5.1.1.  Simulations: Check the boxes in front of 2011_10yr1hr and
2011_10yr1hr_ponds
10.5.1.2.  Elements: select streams
10.5.1.3.  Click the Select Feature button and draw a rectangle around the channels
downstream of each pond.
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Q tuterial_Ponds.mxd - ArcMap — O *
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DREE L8R x| | -||14656 " Editor ([ streams_d1k1 |2 ¢ 3D Analyst-
= — =
@ T_«.ahIeOf(iontenIs i ~
a ] G 8| E o
I = = layers ~ %
ol °© [ponds| 5
2 o
e = streamns_d1k1 §
aArK
- Peak Flow (ft"3/s) =
G -41.81 - -41.81 L]
. -41.81--2528 E
-25.28 - -12.21 S
-19.21--18.11 =
R 1811 --430 E
© —-4.30 - 0.00 ’§
[5}
k -
=
[
(] -
B ™ planes_diki &
Peak Flow (ft"3/s) e
[C10.00- 0.00 =
= =
o
] 2
el =
=
:
o
o =] noedes_d1kl 2
. T
=] dl IS}
o
(| o
outlet a
O seilmu_a_aoi %
O facg v ﬁ
Eflds” vilgle| & n < > =
Drawing~ R (<) &5 [ + A ~ /<[] Aral v[o v]p 1 plA-®-2- piHnmTDBORISE &S E
Mumber of features selected: 4 509121.277 4381295.805 Meters

10.5.1.4.  Units: select English
10.5.1.5.  Output: select Outflow (ft3/s)
10.5.1.6.  Export: leave blank
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Stacked windows will pop up displaying the hydrographs for each of the selected channels. While the

10.5.1.7.

Click View.

oS! AGWA Results
Discretization | d1%d1k1

Simulation(s)

Create Difference

£

View./Export hydrograph for selected
streams or subwatersheds

Simulation(s)

iew Results (Map)

View Resulis (Hydrograph)

2011_10yr1hr
2011_10yr1hr_ponds

Export Tabular Results

Elements | streams bt

@ 1424

on

| 64

Units English

Output Qutflow ft3/5) ~

Bt [ @

Export data as .cav

o

Overwrite Files on Export [/] Open Folder on Export Close

magnitude of change is different for each stream, some common patterns emerge which include

increased time to peak and a dampened peak discharge. Stream 14, below, is the furthest downstream

channel.

STREAM 14
Qutflow (ft3is)

650

GO0

Simulation
— 2011 _10yrihr
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-
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=]
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o
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=]

Cutflow (ft3/s)
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